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IN THE CLAPCM5 

1. ((Currently Amended) A PLL circuit comprising: 
a phase comparator with current mode output ; 
a low-pass filter; and 
a vco, 

wherein in the case where a convergence frequency of the 
PLL circuijt is lower than a setting frequency, the PLL circuit 
converges the convergence frequency by a PLL feedback loop 
wlLliin a r^gr from an input voltage lower than a first 



convergence voltage corresponding to the convergence frequency 
to the first convergence voltage, and 



wherein in the case where the convergence frequency of 
the PLL circuit is higher than the setting frequency, the PLL 
circuit converges the convergence frequency by the PLL 
feedback loop within a range from an input voltage higher than 
a second convergence voltage to the second convergence 
voltage . 



2. ( 



Currently Amended) A PLL circuit comprising: 



a phase comparator with current mode output; 



a low 
a VCd, 



■pass filter,- and 
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wherein in the case where a convergence frequency of the 
PLL circui: is higher than a setting frequency, the PLL 
circuit converges the convergence frequency by a PLL feedback 
loop wlUblii a rnngo from an input voltage higher than a first 



convergence voltage corresponding to the convergence frequency 
to the f irbt convergence voltage; and 



wherein in the case where the convergence frequency of 
the PLL circuit is lower than the setting frequency, the PLL 
circuit converges the convergence frequency by a PLL feedback 
loop wJrLlxil a rango from an input voltage lower than a second 
convergence voltage to the second convergence voltage. 

3. (Currently Amended) A PLL circuit comprising: 
a phase comparator with current mode output, for 
outputting a signal proportional to a phase difference between 
a first input signal modulated in its frequency and a second 
input sign|al; 

a lowi-pass filter connected to an output terminal of the 



phase comparator with current mode output; 



a VCO 
filter; 



connected to an output terminal of the low-pass 
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a mixler connected to an output terminal of the VCO and 
converting] an output frequency of the VCO so as to output 
[[a]] said, second input signal; 

first to third constant current sources connected to the 
output terminal of the phase comparator with current mode 
output ; 

a switch connected between the phase comparator with 
current mode output and a reference voltage; and 

control means for controlling an on-off of the first to 
third constant current, sources and controlling a short-circuit 



and open of the switch. 

4. (Original) The PLL circuit according to claim 3, 
wherein the reference voltage is OV, 

wherein the first and third constant current sources 
output a constant current to the output terminal of the phase 
comparator with current mode output, and 

wherein the second constant current source inputs a 
constant current from the output terminal of the phase 
comparator with current mode output . 



5. (Original) The PLL. circuit according to claim 3, 
wherein the reference voltage is a power-supply voltage, 
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wherein the first and third constant current sources 
input a constant current from the output terminal of the phase 



comparator 



with current mode output, and 
wherelin the second constant current source outputs a 
constant qurrent to the output terminal of the phase 
comparator with current mode output, 

6. Original) The PLL circuit according to claim 4, 
wherein the PLL circuit is constructed in a manner than in a 
non-operating state, the first to third constant current 
sources are in an off state so that the switch is short- 
circuited, and first and second means are used for a transfer 
from the non-operating state to an operating state, and 
further, ttie first means is used in the case where a 
convergence frequency of the PLL circuit satisfies a condition 
that it is a frequency between an output frequency of the VCO 
in short-circuit of the switch and a setting frequency, while 
the second means is used in the case where it does not satisfy 
the condition, 

wherekn the first means opens the switch and turns on the 
first constant current source, and 

wherein the second means opens the switch and turns on 
che chird constant current source, and turns off the third 
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constant current source 



while turning on the second constant 



current source 



afrer a predetermined time elapses. 



7. (Original) The PLL circuit according to claim 5, 



where 



• . ;l j- ^nct Turted in a manner than, 
sin the PLL circuit ia constructed j." ~ 

.- f>, D first to third, constant current 

in a non-o;?erating state, the tiret to w 

sources ark in an off state so that the switch is short- 
circuited, and first and second means are used for a transfer 
from the non-operating state- to an operating state, and 
further, the first means is used in the case where a 
convergence frequency of the PLL circuit satisfies a condition 
that it is a frequency between an output frequency of the VCO 
in short-circuit of the switch and a setting frequency, while 
the second means is used in the case where it does not satisfy 
the condition, 

wherein the first means opens the switch and turns on the 
first constant current source, and 

wherein the second means opens the switch and turns on 
the -third constant current source, and turns off the third 
constant Jurrent source while turning on the second constant 
current source, after a predetermined time elapses. 
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in output current values of the first and second 
constant current sources are equal to each other , and an 
output current value of the oocond third constant current 
source is at least twice or - -more as maeh great as the output 
current vajlues of the first and third second constant current 
sources . 



9. ( 
claim 7, 

where 



Currently Amended) The PLL circuit according to 



i 



in output current: values of the first and second 
constant current sources are equal to each other, and an 
output current value of the oeoond third constant current 
source is at least twice or more as much great as the output 

current values of the first and third second constant current 

i 

sources . 



10 , 



output ting 



(Currently Amended) A PLL circuit comprising: 



a phase comparator with current mode output , for 



a signal proportional to a phase difference between 
a first input signal modulated in its frequency and a second 
input signal ; 

8 
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a lowrpass filter- connected to an output terminal of the 
phase comparator with current mode output; 

a VCO connected to an output terminal of the low-pass 
filter; 

a mixer connected- to an output terminal of the VCO and 
converting an output frequency of the VCO so as to output 
[[a]] said! second input signal; 

and second constant current sources connected to 
terminal of the phase comparator with current mode 



first 
the output 
output ; 



a first switch connected between the phase comparator 
with current mode output and a first reference voltage; 

a second switch connected between the phase comparator 
with current mode output and a second reference voltage; and 

control means for controlling an on-off of the first and 

second constant current sources and controlling a short - 

I 
i 

circuit and open of the first and second switches. 



11. (Currently Amended) The PLL circuit according to 
claim 10, 

wherein the first reference voltage is OV, 

whereSin the second reference voltage is a power- supply 



voltage , 
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uhere ,n the first constant current ^ source outputs 



current to the output terminal of the phase 
with current mode output, and 
wherein the second constant current source inputs a 
constant current from the output terminal o£ the phase 
comparator with current mode output. 



12. 



(Currently Amended) The PLL circuit according to 

claim 10, 

wherein the first reference voltage is a power-supply 



voltage 

where 



in the second reference voltage is OV, 



wherein the first constant current e^eee source inputs 



a constant 
comparator 
the s 



current from the output terminal of the phase 
with current mode output, and 
econd constant current source outputs a constant 
current tc the output terminal of the phase comparator with 
current mcde output, 
i 

13. (Currently Amended) The PLL circuit according to 

claim 11, 

wherein the PLL circuit is constructed in a manner than 
in a non-iperating state, the first and second constant 



10 
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current sources 4r& are in an off state so that the first 
switch is short-circuited and so that the second switch is 
opened, and first and second means are used for a transfer 
from the non-operating state to an operating state, and 
further, the first means is used in the case where a 
convergence frequency of the PLL circuit satisfies a condition 
that it is a frequency between an. output frequency of the VCO 
in short-circuit of the first switch and a setting frequency, 

while the second means is used in the case .where it does not 

i 

satisfy the condition, 

wherein the first means opens the first switch and turns 
on the first constant current source, and 

wherein the second means opens the first switch and 
short-circuits the second switch, and opens the second switch 
while turning on the second constant current source, after a 
Lned time elapses. 



predetermi 



14 . 

in a mannejr 
second con,s 
the first 
switch is 
transfer f 



(Currently Amended) The PLL circuit is constructed 
that in a non- operating state, the first and 
tant current sources ie- are in an off state so that 
switch is short-circuited and so that the second 
opened, and first and second means are used for a 
rom the non-operating state to an operating state, 
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and further, the first means is used in the case where a 
convergence frequency of the PLL circuit satisfies a condition 
that it is a frequency between an output frequency of the VCO 
in short-circuit of the first switch and a setting frequency, 



while the second means is used in the case where it does not 

i 

satisfy the condition, 

where [.n the first means opens the first switch and turns 
on the firlt constant current source, and 

wherein the second means opens the first switch and 
shore-circuits the second switch, and opens the second switch 
while turning on the second constant current source, after a 
predetermined time elapses. 



15 , 



wherein 



constant 



(Original) The PLL circuit according to claim 13, 
output current values of the first and second 
current sources are equal to each other . 



16. (Original) The PLL circuit according to claim 14, 
wherein output current values of the first and second 
constant durrent sources are equal to each other. 



I 
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Currently Amended) A PLL circuit comprising: 
a phase comparator with current mode output, for 



output ting 



a signal proportional to a phase difference between 
a first input signal modulated in its frequency and a second 
input signal,- 

a lowjpass filter connected to an output terminal of the 
phase comparator with current mode output ; 

a VCO connected to an output terminal of the low-pass 
filter; 

a mixer connected to an output terminal of the VCO and 
an output frequency of the VCO so as to output 
second input signal; 
a variable current source and a constant current source 
connected to the output terminal of the phase comparator with 

current mode output ; 

t 

a switch connected between the phase comparator with 
current mo<ke output and a first reference voltage? and 

i 

control means for controlling an on-off of the variable 
current soiree, an output current value, an on-off of the 



converting 
[[a] ] said 



cons 



tant cjirrent source, and controlling a short-circuit and 



open of the switch 



13 
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(Original) The PLL circuit according to claim 17, 
in the reference voltage is OV, 

in the variable current source outputs a current- to 
terminal of the phase comparator with current mode 



output , ank 

wherein the constant current source inputs a constant 
current from the output terminal of the phase comparator with 
current mcjde output . 

19. (Original) The PLL circuit according to claim 17, 

wherjin the reference voltage is a power- supply voltage, 

i 

wherejin the variable current source inputs a current from 
the output] terminal of the phase comparator with current mode 
output , and 

wherein the constant current source outputs a constant 
current tc the output terminal of the phase comparator with 
current mode output . 

20. (Original) The PLL circuit according to claim 18, 
wherein the PLL circuit is constructed in a manner that 
in a non-c|perating state, the variable current source and the 
constant current sources are in an off state, the switch is 
short -circuited, and first and second means are used for a 

14 



PAGE 19/29 ' RCVD AT 9/712004 8:04:57 PM [Eastern Daylight Time] * SVR:U$PT0-EFXRM/3 * DNIS:8729306 * CSID:+7036841 157 * DURATION (mm-$s):06-28 



■SEM7-04 09:08PM FROW- MA7TINGLY, STANCER & MALUR, P.C. + 703 684 1157 T-783 P. 020/028 F-377 



Serial No. 



09/819,810 



T&A-106 



transfer fLom the non-operating state to an operating state, 
and further, the first means is used in the case where a 
convergencB frequency of the PLL circuit satisfies a condition 
that it is a frequency between an output frequency of the VCO 
in short-circuit of the first switch and a setting frequency, 
while the second means is used in the case where it does not 
satisfy the condition, 

wherein the first means opens the switch, and turns on the 
variable current source so that the variable current source 
outputs a first constant current value, and 

wherein the second means opens the switch and turns on 
the variable current source so that the variable current 
source outlputs a second constant current value, and turns off 
the variable current source while turning on the constant 
current sdurce, after a predetermined time elapses. 

21. (Original) The PLL circuit according to claim 19, 
wherein the PIjL circuit is constructed in a manner that 
in a non-operating state, the variable current source and the 
current sources are in an off state, the switch is 



constant 



T 



short-circuited, and first and second means are used for a 
transfer jrom the non-operating state to an operating state, 
and further, the first means is used in the cade where a 



15 
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convergence frequency of the PLL circuit satisfies a condition 
that it is a frequency between an output frequency of the VCO 
in short-circuit of the first switch and a setting frequency, 
while the second means is used in the case where it does not 

satisfy the condition; 

I 

wherein the first means opens the switch and turns on the 
variable cirrent source so that the variable current source 
outputs a ;:irst constant current value, and 

wherein the second means the switch and turns on the 
variable current source so that the variable current source 
outputs a second constant current value, and turns off the 
variable current source while turning on the constant current 
source i after a predetermined time elapses. 

22. (Currently Amended) The PLL circuit according to 
claim 20, 

wherein the first constant current value and an output 
current value of the constant current are equal to each other, 

i 

and the second constant current value is at least twice 

more as much great as the first constant current value and the 

output current value of the constant current value . 



16 
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(Currently Amended) The PLL circuit according to 



wherein the first constant current value and an 
output current value of the constant current are equal to each 
the second constant current value is at least twice 
muQ h great as the first constant current value and 
current value of the constant current value. 



other, and 
or more as 
the output 



24, (Currently Amended) A wireless mobile station 
comprising^ : 

a base hand circuit; 

a modulator for inputting a first base band signal from 
the base band circuit; 

a PLL circuit connected to an output of the modulator; 

a povjer amplifier connected to an output of the PLL 
circuit; 

a receiver circuit for outputting a second base band 
signal to the base band circuit; 

an antenna; and 

a selector connected with the antenna, an input of the 
receiver circuit and an output of the power amplifier; 



17 



PAGE 22/29 * RCVD AT 9/712004 8:04:57 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/3 * DNIS:8729306 * CSID;+7036841 1 57 * DURATION (mm-ss):05-28 



SEP-07-04 



08:09PM FROWh MATTINGLY, STANGER 4 MALUR, P.C. 



+ 703 684 1157 



T-793 P. 023/029 F-377 



Serial No. 



09/B19, 810 



T&A-106 



wherein the base band circuit outputs a control signal 
for controlling an operation of the wireless mobile station; 



and 



wherein the PLL circuit comprises: 

a phaae comparator with current mode output, for 

a signal proportional to a phase difference between 



output ting 

a first input signal modulated in its frequency and a second 
I 

input signul; 

a low -pass filter connected to an output terminal of the 
phase comparator with current mode output; 

a VCO connected to an output terminal of the low-pass 

filter; 

a mixer connected to an output terminal of the VCO and 
converting an output frequency of the VCO bo as to output 
[[a]] said second input signal; 

first and second constant current sources connected to 
the output terminal of the phase comparator with current mode 



output ; 

a first switch connected between the phase comparator 
with current mode output and a first reference voltage; 

a second switch connected between the phase comparator 
with current mode output and a second reference voltage; and 
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control means for controlling an on-off of the first and 
second conLtant current sources and controlling a short- 
circuit ank open of the first and second switches. 

25 (cur rently Amended) A wireless mobile station 

comprising: 

a base band circuit ,- 

a modulator for inputting a first base band signal from 

the base band circuit; 

a PLL circuit connected to an output of the modulator; 

a poJer amplifier connected to an output of the PM. 
circuit; 

a recjeiver circuit for outputting a second base band 
Signal to the base band circuit; 
an antenna; and 

a selector connected with the antenna, an input of the 
receiver circuit and an output of the power amplifier, 

wherein the base band circuit outputs a control signal 
for controlling an operation of the wireless mobile station, 

and 

wherein the PLL circuit comprises: 
a phise comparator with current mode output 
a lod-pass filter; and 

19 
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a VCO, 

wherein in the case where a convergence frequency of the 
PLL circuit is lower than a setting frequency, the PLL circuit 
converges khe convergence frequency by a PLL feedback loop 
within a range from an input voltage lower than a first 



convergence voltage corresponding to the convergence frequency 
to the first convergence voltage, and 

wherein in the case where the convergence frequency of 
the PLL circuit is higher than the setting frequency, the PLL 
circuit converges the convergence frequency by the PLL 
feedback ibop within a range from an input voltage higher than 
a second convergence voltage to the second convergence 
voltage . 
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